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FOREWORD

This report documents the work accomplished during USAF Contract No.
F32615-77-C-3085. The work consisted of developing an interactive PIPSI
computer prcgram, developing an interactive derivative computer program,
and developing and documenting supporting data 1ibraries. The work was
accomplished in three phases. As part of the work accomplished in Phase
I of the contract, the interactive PIPSI program was completed and
delivered to the Air Force. As part of Phase II work, derivative param-
eters were selected and development work was completed on the derivative
program. During Phase III a library of inlet and nozzle/aftbody charac-
teristics was prepared, test cases were completed, documentation was
accomplished, and final programs were delivered to the Air Force. The
progran was conducted under the direction of the Vehicle Synthesis
Branch, Air Force Flight Dynamics Laboratory, Air Force Systems Command.
Mr. Gordon Tamplin was the Air Force Program Monitor.

The program was initiated on 17 July 1977 and draft copies of the final
reports were submitted for approval on 15 May 1978,

Mr. W. H. Ball was Program Manager for The Boeing Company., The following
individuals contributed significantly to the work accomplished during
this contract: R. A. Atkins, Jr., computer programming; T. E. Hickcox,
inlet derivative procedure development; E. J. Kowalski, inlet configura-
tions and performance; and J. E. Petit and R. M. Trayler, nozzle/aftbudy
procedure and configurations.
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SECTION I

INTRODUCTION

As part of the work accomplished under Air Force Contract
F33615-.77-C-3085, an interactive computer program has been developed to
calculate installed propulsion system perfurmance. The computer program
has been given the designation "Performance of Installed Propulsion
Systems - Interactive" (PIPSI). The intended use of the program is to
provide the AFFDL/FXB with the capability to make quick analyses of
installed propulsion system performance, accounting for . .the effects of
inlet total pressure recovery losses and drag, nozzle internal losses, °
and nozzle/aftbody drag. To reduce the time required to generate in-
stalled performance, the program can use a library of computer stored
tables representing the performance characteristics of a wide variety of
inlets and nozzle/afthodies or a set of tables can be prepared for a
specific configuration. Uninstalled engine data is supplied as program
input in tabular input tables (Mark 12 format).

The purpose of this Manual is to provide a user oriented description of
the program input requirements, program output, deck setup, and operating
instructions. It also provides examples of tabular input tables that can
be used as a test casp to exercise the major calculation paths of the
PIPSI program. An example of the terminal output from a typical calcula-
tion session is also included.

The PIPSI computer program has been developed with the following charac-
ter{stics and 1imitations:

1. Assumes the use of the Network Operating System/- Batch Environ-
ment (NOS/BE).

2, Rums on either the CDCE600 or the Cyber-74 svstem

3. Runs interactively using INTERCOM,

4. 1s coded in FORTRAN 1V compatible with the FTN compiler.

5. Compiles, loads, and runs in less than 60,000 octal words.




The PIPSI program utilizes external data files as well as user supplied .
- terminal input for generating installed engine perfoirmance data.

Figure 1 shows the data flow for the PIPSI program.

A1l tabular data are input to the program via previously built disk
_ files. The user exercises various program options using an interactive
,-' _ mode of data input.

The output of the program is via the user terminal and an outpit disk
file. Once the user has ascertained from the terminal outpy hat a data
case has been executed, the detailed output may be disposed t. an auxil-
iary printer by utilizing control statements.
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Figure 1. PIPSI Dats Flow




SECTION II

ENGINEERING DESCRIPTION OF PIPSI PROGRAM

The use of the PIPSI Program is f1lustrated in Figure 2. The program is
composed of four main parts: . '

1) Inlet Files

2) Nozzle/Afterbody Drag and Gross Thrust
Coefficient Files

3) Uninstalled Engine Data Files

4) Computer Operation Subroutines

2.1 INLET SUBPROGRAM

The operation of the inlet subprogram is shown schematiczily in Figure
3. The connecting link between thz engine data and the inlet subprogram
is engine-plus-secondary corrected airflow. The sizing routine permits
the inlet to be sized for operation at a desired inlet mass flow ratio

- and recovery using the design engine airflow demand. A specified capture

area size can also be input, if desired, instead of requiring the program
to calculate the size. '

2.1,1 Inlet Performance

InTet performance maps are input data to the inlet subprogram. This
subprdgram sizes the inlet capture area (if 1t s required) and converts
the inlet performance maps into total pressure recovery and inlet drags
that are matched to the corrected airflow demand of the engine.

The inlet input requires fou. teen tables of input data which describe the
performance characteristics of the inlet. Fngineering data obtained from
wind tunnel tests and theoretical calculations are used to obtain the
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inlet performance characteristics. The format for the inlet data is

shown in Figure 4. Qata taken from these engineering plots are punched
on cards as part of the inlet library for input into PIPSI,

The inlet subroutine recognizes three modes of iniet operation: low-
speed, external compression, and mixed compression. The low-speed mode
is used only at very low Mach numbers, e.g., takeoff conditions, when
only high engine power settings are likely to be of interest and inlet
dfag is negligible, The external-compression mode is used over the
remaining Mach number regime for external-compression inlets. It s also
used for the remaining subsonic regime and supersonic Mach numbers up to
the starting Mach number for mixed-compression inlets. The mixed-com-
pression mode 1s used at or above the starting Mach number for mixed-com-
pression inlets,

a) External-Compression Inlets. The PIPSI calculation of recovery and
drag for an external-compression inlet is illustrated in Figure 5.
The required performarce maps are input as tables, as indicated.
Table 1 is used to rcpresent the effect of the airplane flow field on
the local Mach number seen by the inlet. Table 2A gives the basic
recovery/mass-flow-ratio characteristics of the inlet. The minimum
Mach number for which data is input in Table 2A is taken by the

program to be M° " below which only the Yowspeed mode is used.
min

In the low=speed mode, recovery 1s read directly out of Table 2B as a
function of local Mach number only, and inlet drag is neglected.

If the local Mach number exceeds M the recovery and mass

flow ratio are determined using Tab?l"?A. Table 7 (which gives the
scheduled bypass flow, {f any, as a function of engine mass flow
ratio), and the engine corrected airflow demand. PIPSI iterates to
solve simultansously for the matchpoint recovery and inlet mass flow
ratio, as well as the engine mass flow ratio and scheduled bypass
flow, If the indicated buzz (Table 2D) or distortion (Table 2E)
T1imits are exceeded, an appropriate warning message will appear, but
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no fatal error will result, The bleed mass flow associated wtih the
calculated inlet mass flow ratic {s determined from Table 6A.

After the required mass flow ratios are determined, spillage, bleed,
and bypass drags are found from Tables 3, 4, and 5, respectively.
Spillage drag is the incremental change in additive drag and pressure
drag on the airplane due to inlet operations at mass flow ratios less
than a reference mass flow ratio. The bleed and bypass drags {nclude
door drags as w211 as momentum loss of the airflow.

b) Mixed-Compression Inlets. The performance calculation for a mixed-

compression inlet is illustrated in Figure 6, Below the starting
Mach number MS' the low-speed mode and external compression mode

‘ are used in the seme way as in the case of an external-compression

. intet. The mixed-compression mode, usad at or above MS. is based
on the assumption that a closed-loop bypass system is available to
remove all excess air. Thus, except for the case of excessive engine
airflow demand, the inlet mass flow ratin, bleed fiow, and recovery
may all be scheduled as a function of local Mach number only; the
bypass system compensates for changes in engine air{low demand,

1f the corrected airflow delivered by the inlet is inadequate to meet
the engine demand at the scheduled recovery, the program will permit
the inlet to operate at an excessive supercritical margin. The
recovery will be lowered sufficiently to match the engine corrected
airflow demand, and an appropriate message will warn the user of an
undersized inlet.

Inlet spillage, bleed, and bypass drag are found using Tables 3, 4,
and 5, as in the external.compression mode. The data in these tables
for Mach numbers equal to or greater than "S apply only for started
inlet operation,
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2.1.2 Inlet Sizing

The inlet sizing procedure in the computer proc-~am determines the inlet
capture area required to match the largest engine airflow demand at each
Mach number. From these calculated inlet sizes, the largest required
size is selected as the inlet capture area. For sizing calculations, an
input curve (Table 2C) of recommended (matched) inlet airflow variations
(AO/AC) vs. M, and an input curve (Table 28) of recommended

(matched) inlet total pressure recovery vs. M0 are used to determine

the required capture area variation with Mach number. These parameters
are used in the following equation to calculate capture area, Ac:

] .
A, INZ = 2o eng _‘J%bf:) ( P12 Proimaches  (WA")g

2.1.3 Inlet Reference Condition

For purposes of aero-propulsion thrust/drag bookkeeping, a reference mass
flow ratio is employed. T.:s referenc. mass flow ratio is always shown
in inlet input Table 37. It represents the 1:let mass flow ratio,

A° /Ac. at which the spillage drag 1s defined as zero. This refer-

enle provides the zero drag reference base for the input spillage drag
variations vs. Ao /Ac at each Mach number input as Table 3. The
reference mass f18w ratio 1s selected to be a mass flow ratio at or near
the point of maximum inlet mass flow ratio at each Mo' At this point,
no further throttle-dependent inlet airflow variations would be ex-
pected. Therefore, at this mass flow ratio it is logical to include the
drag of the spilled airflow in the airplane drag polar,

For users who prefer to use .a mass flow ratio of 1.0, an option is in-
cluded in the computer program to add the incremental reference spillage
drag to the spillage drag input data of Table 3, thereby creating a
reference mass flow ratio equal to 1.0,

PP PR Sy

L ke e el




e i

2.1.4 1Inlet Recovery Correction

The engine input provides the required data for inlet drag, inlet recov-
ery, nozzle afterbody drag and nozzle coefficient calculations. The
engine section of the PIPSI program calculates only the changes in inter-
nal performance due to changes in inlet recovery. Changes in inlet
recovery produce a directly proportional change in nozzle pressure ratio,
airflow, and fuel flow because the nozzle throat area does not change.
Furthermore; it is assumed that engine data is calculated with MIL STD
5008 B recovery and a1l inlet recovery changes are made relative to that
value, Provisions are also buflt into the program to allow the user to
input a reference recovery schedule vs. Mach number that is different
from MIL STD 50088 if he desires to do so. Thermodynamic data from
Keanan and Keye tabies has been “curve-fitted" and subroutines are pro-
vided to calrulate the thermodynamic properties of the exhaust gases.

The calculation procedure is as follows: for each altitude, Mach number,
and power setting, the net thrust (FN), fuel flow (NF). corrected
airflow (W+/Gy/ 52). nozzle throat area (AB). nozzle exit area

(Ag). and nozzle thrust coefficient (CFG) are given,

Standard atmosphere and MIL Standard 5008 B inlet recovery are used teo
calculate the airflow at the engine face znd gross thrust {s caiculated
for the given engine data before any changes in inlet recovery.

WVeo

Feop " Fn ¢

The desired inlet recovery is ovhtained from the inlet subprogram and the
engine gross thrust is first calculated with MIL Standard recovery and
then with the calculated recovery. The new value of gross thrust is then
found by ratio :

Fe2
Fo new ™ Fg ol -——
Fa1




The ratio procedure is used to minimize ary inaccuracies that may be

caused by assuming burner efficiency (118) is constant for all engine
operating conditions.

The net thrust and fuel flow after correction for inlet recovery are:

WVee RF
FNg = Fonew -
g Re miL
w We o F
FR F " RemiL

and the installed propulsion system thrust and SFC:

Fna = Fnr = DiNLer = Dnoz * Onoz REF.

w
8FC) = .—tR
Fra

2.¢ NOZZLE SUBPROGRAM

The purpose of the nozzle/afterbody drag and CF input data and
calculation subprograms is to calculate nozzle qnterna1 losses
(CFG) and nozzle/afterbody drag.

2:2,1 Nozzle/Afterbody Drag

The nozzle/afterbody drag is computed using maps which represent the
afterbody drag characteristics (Figure 7) as a function of AIO/AQ and

Mo. external input geometry and engine data. Engine data obtained
internally from the engine subprogram include nozzle throat area, nozzle
pressure ratfo, freestream conditions, and ideal gross thrust, An essen-
tial geometry input is the nozzle exit area, Ag. which is required for

boattail drag computation. This parameter is obtained in either of two
ways:

- 15
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Figure 7. Data Format for Nozzle/Aftbody Drag
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1. From the engine subprogram when the existing nozzle data are used;
2. From a calculation of fully-expanded Aq as a function of nozzle
total pressure ratio for wedge arnd plug nozzles.

The program currently has built in for the variation of base pressure,

Pb/P,,, as a8 function of freestream Mach number. This is then used to
calculate CD .
Base

Fully-expanded nozzle/aftbody drag coefficient is obtained from tables
such as those illustrated in Figure 7. The drag coefficient is obtained
as a function of the ratio of nozzle exit to maximum cross-sectional
area, AQ/AIO’ and free-stream Mach number.

2.2.2 Nozzle Gross Thrust Coefficient

The nozzle gross thrust coefficient input cata maps are used to provide a
means for correcting uninstalled engine data for the effects of nozzle
internal performance that is different from the nozzle internal perfor-
mance used in generating the uninstalled engine data.

Two different types of nozzle C maps are provided, as shown in

Figure 8. Figure 8a shows the dgta input format for a round nozzle and
Figure 8b shows the data input format for two-dimensional nozzles. For
round nozzles, the nozzle area ratio, AglA8 is calculated from tabu-
lated input values provided along with nozzle pressure ratio,

PTB/PO' as part of the engine data.

For use with the two-dimensional nozzle C input, the engine power

setting and nozzle pressure ratio are obta?ned from the engine input data
by procedures programmed into the engine performance subprogram.

The data input table format for the round nozzle (Figure 8a) provides
nozzle gross thrust coefficient as a function of nozzle total pressure
ratio and area ratio. In the case of two-dimensional nozzles, however,
the mnzzle gross thrust coefficient (Figure 8b) is input as a function of
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Figure 8. Format for Cg G Maps




nozzle total pressure ratic for maximum afterburning and intermediate
(dry) power settings. The two-dimensional nozzle input data format is
based on the assumption that a variable area nozzle will ba used which
will be scheduled to provide an optimum variation of area ratio as a
function of nozzle pressure ratio. Fundamentally, the gross thrust
coefficient input data for both the round and two-dimensional nozzles
could both be presented using the same format; in which case the data
format for the round nozzle provides more generality because it allows
for the selection of nozzle area ratio, A9/A8. However, the lack of
available data covering a wide range of two-dimensional nozzle area
raties plus the ability of the two-dimensional nozzle variable geometry
to achieve a wider range of nozzle area ratios (and hence, be able to
¢losely approach an optimum area ratio schedule) led to the selection of
the simpler nozzle performance format for the two-dimensicnal nozzle
shown in Figure 8b. If the future need arises to use the same format Ffor
both nozzle types the program can easily be modified to accomplish this.
As an alternative, the user can enter the two-dimensional data in the
same format as the round nozzle data and, during the PIPS! interactive

terminal session, enter the input code that the nozzle type is a round
rather than two-dimensional nozzle.
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SECTION III

DATA FILES REQUIRED TO RUN PIPSI

There are a maximum of 5 external data files needed as input. These
include:

1) Engine Data File (Sec 3.2)
2) Inlet Map File (Sec 3.3)
3) Afterbody Map File (Sec 3.4)
4) Nozzle Thrust Coefficient (CFG) File (Sec 3.5)
5) Capture Area File {Sec 3.6)

The first three files are always required as input in order to run PIPSI.
The CFG file and capture area file are optional and apply only if the
user asks for them when responding to an interactive prompt. In either
case, i1f a file 1s going to be used during a PIPSI exacution, it must be
attached (see Section V) prior to program execution, The racord struce-
ture of these files is identical to that of the Derivative Procedure
Program (AFFDL-TR-78-91-Vol. III).

3.1 TABLE FORMAT
The values in the tables are stored on disk in a 10F7.0 card format. The

meanings of the quantities placed in a card image differ depending on the
type of table. There are four table types:

2a) One dimensional = Type 1

b) Two dimensional (symmetric) = Type 2

c) Two dimensional (non-symmetric) = Type 3
d) Three-dimensional = Type 4




3.1.1

Card 2
Cols.
1-7
8-14

64-70
card 3
Cols.
1-7
8-14

64-70

3.1.2

Card 1
Cols.
1-7
8-14
15-21

One Dimensional Tabie Definition

Table Definition Card

Table Name

Number of X Values

X Values

Table Values

f(xl)
f(x,)

f(xlo)

Format

A7
F7.0

F7.0
F7.0

F7.0

F7.0
F7.0

F7.0

Two-Dimensional Table Definition (Symmetric)

Table Definition Card

Table Title
Nuvmber of X Values
Number of Y Values

Format

A7
F7.0
F7.0°




el o Jusso o)

Card 2
Cols.
1.7
8-14

64-70

Card 3
Cols.
1.7
8-14

64-70

Card 4

Cols,
1.7
8-14

64-70

Card 5

Cols,
1-7
8-14

64-70

Y Values

Table Values for Yl'
and 311 X Values

f(xl'yl)

f(xznyl)

f(xlooyl)

Table Values for Ya,
and all X Values
f(“1u¥2)
f(XZ'yZ)
f(xlo.yz)
Etc. for additional Y values

a

F7.0
F7.0

F7.0

F7.0
F7.0

F7.0

F7.0
F7l0

F7.0

F7.0
F7'o

F7.0




3.1.3 Two-Di:nensional Table {Non-Symmetric)

Card 1 Table Cefinition Card Format !
Cols. }
1-7 Table Name A? |
8-14 Number of Y values F7.0
Card 2 Number of X values for
Cols. A Particular Y Value 1
1-7 NX (Yl) F7.0
8-14 NX (Yl) F7.0
i .
b
i .
E’. . L ] L]
. !
3 Card 3 Y Values ?
§ Cols, |
} 1-7 Y F7.0 ,
| 8-14 Y, F7.0 ]
F . ) ¢
: !
i . . }
i 64-70 Y10 F7.0 |
3
1 | Card ¢4 X Values for Y, |
§ Cols, ,
i 1-7 Xl(yl) F7.0 |
64-70 Xlo(yl) F7.0

2




Card 7

3.1.4

Cols.

1-7

8-14
15.21
22-28

Card 2
Cols.
) 1.7
l 8-14

64-70

Table Values for (xl-xlo, Y1)

f(Xl.Yl) F7.0
f(XIO’Yl) F7.0

X Values for Y2
(See Card 4)

Table Values for (Xl-xlo.Yz)
(See Card 5)

Ete. for all Y values

Three-Dimensional Table Definition

table definition card Format
table name A7

NX = number of X values F7.0
NY = number of Y values F7.0
NZ = number of 7 values F7.0
Z Values

Z1 F7.0
Z2 F7.0

25




Card 3 Y Values

Cols. |
1-7 Y, F7.0 |
8-14 Ty F7.0 |
{
: . . 1
64-70 Y10 F7.0
Card 4 X Values
Cols.
1-7 X1 F7.0
8-14 - X ' F7.0 !
{
Card 5 Table Values for Yy, Z,, !
Cols. and all X Values é
1-7 f(xl.Yl.Z]) F7.0 ;
i Card 6 Table Values for Y2.21
: Cols. and 211 X Values "
1-7 f(%y:¥5,2) F7.0 |
8-14 f(X3,¥5,2,) F7.0
64-70 £(XygsYpe2y) F7.0 |
Etc. until Y Values have been gone through
26
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Card 5 + X Table Values for Y,,Z, L

Cols. and all X Values
B8-14 f(xz,vl,zz) F7.0

.

Etc. until al1 Y and Z Values have been gone through

3.1.5 Table Fxamples

Examples of tables in each of the 4 formats are shown in Figure 9.

Table 2E6

S5 7 .8 L2 16 2.0 {
1.085 .935 .89 .846 .89 .935

|
|
Table Typa 1 ! -
| :
|
Tables 7. 8. ‘

0. .89 .85 1.0 1.2 14 L7 220
0. .4 .08 .12 .6 .20 .28 |
. 0. 0 0 0. 0. O S
0. 6. o0 0. 0 0. O
0. .62 125 .98 .28 .38 .50
0. .05 .0 .56 .217 .29 .375
0. .03 .07 .17 .162 .22 .29
0. .03  .062 097 .135 .185 .241
0. .25 .052 .0BL .l116 .16 .216
0. .02 .04 074 .11 -5 .2

_Tab1e Type 2

. Figure 9. Examples of Four Table Types (continued)
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Table 2A6

———— ot e g Primt = o e ey e

| 7. €. 7. 7. 8 o, :
§ .55 .70 .85 120 1.60 2.0 ;
| .7 .8 .9 1.0 1.055 1.075 1.1
: .9915 .991 .985 .969 .85 933,875
| .6 7 .8 .8 .85 .97
é .99 .99  .985 .974 945 .90
| .5 6 .7 .8 .85  .875 - .905
99 .99  ,989 .983 .975  .962 .90
5 6 .7 .8 .8 875 .902

; .98 979 977,973 .967 .955 .90
; 500 .600 ..700 .800 .850 .875 .885 .890
’ .976 970  .965 ,958 .955 940  ,925 900

. 5 .6 o7 .8 .9 .93 ,935 .943 .95
f .958 853,949 944 935 925 .92 .900 .85

Table Type 3

Tahle AD

®e % 4,

2:18D0 2,930 5,680 7.430
: o400 P75 14250 1.M25 2.300
{ o500 14C00 1.500 2.200 3.000
i 0105 C.ODO -+105 -0213 -.620
0114 -s 00 -s1l1b -e227 ~e 4%5
‘ «O06R 0,000 «.,048 ~=,1%7 =,274%
Te ! +015 0.000 ~,01% «,030 =~,0K)
{ ., 002 0.000 -, 002 -, 004 =, 000
i 2036 0.000 =026 =,071 =~qa143
E 039 0.C00 -, 020 -~ OF7 -e158 1
«022 0,000 -e023 =,047 =,0913 -
+005 =yDOD ~oD9% =,010 =,021
«001 0,000 =,001 =,001 -,002
0020 D007 =070 =,04Y =,081
«022 0,000 =a022 . =044 =,00N
+C12 -+000 ~e017 ~e027 -+ 053
sCO02 w000 ~oC22 =004 =4012
+000 0.,C00 =~oCI0 =,001 =002
001* 0.CCO ~o04 '03?7 -, 5%
«C1T C.ODP =4,015 =,0M1) -,080
+s009 0.C00 »,009 =,D01% -,0%6
- : 002 0,600 =,00? =,00& =,00%
: +000 C.C02 =009 -+ 00} -s 01

Table Type 4

P cogmm e e, o o

4 Figure 9. Examples of Four Table Types (Concluded)
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3.2 ENGINE DATA FILE

The engine data file structure is shown in Figure 10.

P ol

ENGINE DECK 2
, ENGINE DECK 1.

ENGINE DATA FILE TITLE CARD

Figure 10, Engine Data File Structure

As can ba seen from Figure 10, there may be multiple engine disks on an
engine data file,, Euach deck 15 processed sequentially during a program
execution using the user terminal input given at the beginning of the
run. There is only one title card located at the beginning of the engine
data file. The structure for an engine deck is shown in Figure 11.

29

ENGINE DECK n,




BE i

e L - .

Cols.
1.7
8-14

15-21

22-28

29-35

3642

o 43-49

b 5056

| 57-63

64-70

POWER SETTING REDUGING - FASTEST CHANGING VARIABLE
MACH NUMBER INCREASING - SECOND VARIASLE
ALTITUDE INCREASING - SLOWEST CHANGING VARIABLE

A/B DATA (FORMAT DESCRIRED BELOW)

Figure 11, Engine Deck Structure

; A data card in the engine deck has the following format:

Freestream Mach Number F7.0
Pressure Altitude (ft) F7.0
Power Setting F7.0
Net Thrust (1bs) F7.0
Fuel. Flow (1bs/hr) F7.0
Corrected Afrfiow, Wave/s (1bs/sec) F7.0
Nozzle Total Pressure Ratio F7.0
Nozzle Throat Area F7.0
Nozzle Exit Area F7.0
Nozzle Thrust Coeffictent F7.0
30

END OF RECORD CARD

1. CARD (STARTING IN COLUMN 1)

. DRY DATA (FORMAT DESCRIBED BELOW)
' S00000. CARD (FORMAT DESCRIBED BELOW)
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3.3 INLET MAP FILE

The inlat map file consists of three separate sections of input

(1) f1ile name
(2) other inlet parameters
(3) tables

The tables can consist of a maximum of 15.maps or a minimum of 2 maps.

The standard form of inlet input data contains 14 data maps plus one
additional data map that is added if the user wishes to include a refer-
ence recovery schedule that is diffarent trom MIL STD 5008B. The short
form (2 map) inlet input consists of one ‘inlet recovery map and one inlet
total drag map, each as functions of W86 AC and Mo. The short form
input can be used any time the inlet data are provided in the specified
two-map format. A common way to obtain the two-map format is by convert-
ing the 14-map format data into the two-map format by means of the
INLTMAP computer program described in AFFDL-TR-72-147-Vol. 1I.

The file name is an 80 character title which correclly describes the
inlet, The other iniet parameter needed for a PIPSI execution are de-
scribed on 3 cards:

Description

Card 1 B1ank
Card 2 B1ank
Card 3

Cols 21.28 Starting Mach number




3.3.1 Inlet Mups File (Long) !
This inlet map file consists of up to 15 tables. The tables are input in -
sequential order and are listed below. The inlet map file tables must be | ;?

preceded by a card specifiying the inlet starting Mach number. This is
entered in Cols. 1-7 using an F7.0 format. '

Table 1

A Type 1 table of Local Mach Number versus Freestream Mach Nummber. This
table is used to account for the fact that the local flow field ahead of
the inlet may be different from free-stream.

“Toble 1 Lovol Mech flumber

Table 2
A Type 3 table of Recovery versus Mass Flow and Local Mach Number. This {
table is used to obtain the inlet total pressure recovery as a function ;
of “engine plus hypass® mass flow ratio fcr each free-stream Mach number.

Table 2 Recovery vs Mass Flow
f ) N M

-

s g ‘

2 \

L N I
. ' AJA

Table 2B

A Type 1 table of Matched Inlet Recovery versus Local Mach Number. This
i table 1s used tc obtain the “matched" inlet total pressure recovery for

sizing purposes and for mixed compression mode inlet operation at free-

stream Mach numbers greater than Mstart-

32
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Tabie 28 Metched iniet Racovery

Table 2C

A Type 1 table of Matched Mass Flow versus Local Mach Kumber. The data
in this table are used tc obtain the *matched" engine-plus-bypass mass
flow ratio for sizing purposes. The data from this table are also used

for mixed~compressinn inlet operation above starting Mach number,

Mstart-

Table 2D

A Type 1 table of Buzz Limit versus Local Mach Number. This table pro-
vides a first-order estimate of the minimum inlet mass flow ratio at
which buzz is 1ikely to occur.




a e e e TRV L

Meblw 20 Buzz Limit

R
AOIA'
(tuxz
Lemit)
)

Table 2E

A Type 1 table of Distortion Limit versus Local Mach Number. This table
provides a first-order estimate of the maximum inlet mass flow ratio that
can be reached before engine distorticn limits are 1ikely to be exceeded.

‘Table 2E Distortion Limit

A_IA l i
L ]

(Discarsion Ky
Linie)

Table 3

A Type 3 table of Spillage Drag versus Inlet Supply ratio and Local Mach
Number. This table provides tne inlet spillage drag coefficient varia-
tion as a function of in'et mass flow ratio and Mach number. The drag
coefficient data are "zeroed-out" at a reference mass flow ratio which 1s
presented in Table 3B.

Tebia 3 Spilege Drap

co__'%. N

A A,
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Table 3A

A Type 1 table of Reference Spillage Drag versus Local Mach Number. This
table presents the reference spiilage drag coefficient as & function of
Mach number. This drag coefficient corresponds to the spillage drag of

the excess airflow betwean the reference mass flow ratfo and a mass flow
ratio of 1.0.

- Tubls DA Roterenos Spillegs Drey

%

.l
(Mot}

Table 3B

A Type 1 table of Reference Mass Flow versus Local Mach Number. This
table specifias the reference mass flow used as a basis for spillage drag
calculation. The spiilage drag at the reference mass fiow ratio Is
normally included in the aerodynamic drag polar, since it is not throt-
tle-dependent.

Tuble 3B Referance Mem Flow
1
y

Ao /Aq
Moty
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Table 4

A Type 2 table of Boundary Layer Bleed Drag versus Bloed Supply Ratio and
Local Mach Number. This table ‘s used tc odtain tha boundary Yayer bleed
drag coefficient as a function of boundary layer bleed mass flow ratio

and Mach number. This table is used during operation in the external-
compression mode.

Table 4 -Boundery Laver Bled Dreg
J T 1 B
1

Sonc ;f]i; g

<A

A A
S *

Table §

A Type 2 table of Bypass Drag versus Bypass Supply Ratio and Local Mach
Number. This table 15 used to obtain tho bypass drag coefficient after
the amount of bypass mass flow is determined at a yiven Toca) Mach number.

Table & Bypsw Drug
L1

“w [ LT

— e A




Table 6A

A Type 3 table of Bleed Supply ratio versus AO/Ac and Local Mach
Number. This table supplies the data reyuired to obtatin the boundary
layer bleed mass flow ratio as a function of "engine-plus-bypass" mass
flow ratio for a given local Mach number. It is used in the external-
compression operating mode,

Table 6A Boundery Layer Blead

A
AogLc™s L_1. N -

AJA.

Table 6B
A Type 1 table of Matched Boundary Layer Bleed ratio versus Local Mach

Number. This table provides the boundary layer bleed mass flow ratio for

mixed-compression made operation, For mixed-compression operation it is
assumed that the bypass will be scheduled to keep the inlet operating at
the design shock position,

Tekic 63 Metchad Soundery Layar Blesd




Table 7

A Type 3 table of Bypass Ratio versus Engine Supply ratio and Local Mach
Number. This table is used to schedule the amount of bypass mass flow as
a function of engine mass flow ratio and local Mach number for external-
compression mcde operatfon.

Table 7 Bypen Mass Flow

Table 8

This is an optional Type 1 table of reference recovery factor versus
Free-stream Mach Number, This input table {1s used if the uninstalled
engine data are based on a total pressure recovery schedule vs. Mach
number that is different from MIL STD 50088. The user can inpiut the new
schedule using this one-dimensionai table. If the table is not present
the program will assume that the uninstalled engine data are based on the
MIL STD 5008B recovery schedule,

Teble 8 Aef. Totsl Pressure Mecovery

‘o

Py, \ 90
(52)20

J0
&0
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3.3.2 Inlet Map File (Short)

This inlet map file consists of only two tables. This input data format
can be used if the intet input data are avajlable in the form of two
comprehensive maps which include all the individual effects. The two-map

format does not provide good visibility of the 1ndividual contributors to ok
drag and recovery, but is sometimes preferred by users wishing to know . ]
only the total result. This format is not used very often because the ' g
\ two-maps are normally obtained by starting with the 14 maps and convert- 4

ing them to two maps. Therefore, if the 14 maps are already available,
there is 1ittle reason to convert to the two-map format.

Table RF
A Type 2 table of Recovei: versus -gag!. and Local Mach Number

5 Table €D
A Type 2 table of Inlet Drag versus J%¥§ZT and Local Mach Mumber 1

¢ i
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3.4 AFTERBODY MAP FILE
The afterbody file consists of three separate sections of input.

(1) file name

(2) other parameters

(3) tables
The file name is an 80 character title which correctly describes the aft
body being simulated. Following this are 4 blank cards or the cards
described in Section 4.2.1.2 of the Derivative Procedure Document (Vol. III).

Table AB

The afterbody drag table is a type 2 (non-symmetric) table of afterbody
drag versus A10/A9 and local Mach number,
24

20| e 4~ 1.

.18 ~

O %

A“’IAO

.08 \ E {743
— 5.00
ool - T

0

] A & 1.2 1.6 2.0 24 2.0
The same table format is used for both round and two-dimensional nozzles;
however, the afterbody drag coefficient:in tha input table for the two-
dimensional nozzle is defined differently from that for the round nozzle
input. These coefficients are defined as follows:
For Round Nozzle:

D ap

C, -
D AB
Mo




.

T B

AT -

I e A
= e

Das

For Two-Dimensional Nozzle: Cpap w ——m
: 9o (10— Ag!

The present version of the input data maps fer the two-dimensional nozzle
is different from that 7or the round nozzle because the existing calcula-

tion routines were developed using the calculation voutines from two
different nozzle/aftbody computer routiies - ohe developed for round

nozzles and one developed specifically for two-dimensional nozzles. When

the present program was developed both these calculation voutines were
included without change.

The two-dimensional nozzle drag coefficient was originally hased on
(AIO'AQ) rather than Ayg because it offered a more direct use of
the correlated drag data.

Table AD

A type 4 table of afterbody drag correction versus pressure ratio, local
Mach number and A10/A9 ratio. This table is optional and will be
defaulted to zero if it is not present in the afterbody fiie.

| | ;

= — T.._o
ACH AB | i“‘r‘\ —;}’L-am

'\'\ ]

Pyl?P,

3.5 NOZZLE THRUST COEFFICIENT (CFG) FILE

This 1s an optional file and is only needed if the user selecer the
tabular (CF =1) option when inputting dala at the terminal, The CF
r

flile
consists ofsthrae separate sections of input: A

(1) file name
(2) other parameters
(3) table

Ctanhad pEEE SRR )




The file name is an BO character title which correctly describes the Cc
data. Following this are two blank cards. The format of the table
varies, depending on whether the, user has selected a round or 2-dimen-
sfonal nozzle.

For a 2-dimensional nozzle the table 15 a Type 2 table of nozzle thrust
coefficient versus P, /P, and PS.
8

TWO-DIMENSIONAL NOJZLES

Vi

/

/%

P.rs
For a Round Nozzle the table is a Type 2 table of nozzle thrust coeffi-
cient versus A9/A8 and PTB/P .

.6 CAPTURE AREA FILE

This 15 an optional file which is only needed whan the user selects the
variable capture area options 2 and 3 (subsection 4.13.2) during a inter-
active session., The capture area file contains one table which is used
to determine a capture area versus Mach number schedule to be used during
the program execution.




L B

If the user selects option 2, a Type 1 table of Mach number versus alti-

tude is expected. ]
ALTITUDE {ft.) // | '
. ‘
MACH NUMBER
[f the user selects option 3, a Type 1 table of capture area versus Mach
number is expected.
AC “n.?, -——____’_/
MACH NUMBER
43
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SECTION IV

USER OPTIONS

The PIPSI program {s des1gned'to be run ihteractive1y. The user must
enter data in response to program displayed gquestions in order to execute
the program,

These questions are enumerated as follows:
4.1 NOZZLE THRUST COEFFICIENT FLAG

The user may input either
0. - forc:FG from engine deck
1. = for Cp from cy table*
2- - fOY‘ CFG- 10
*NOTE: C file (subsection 3.5) must be attached.
G

4.2 NOZZLE TYPE FLAG

The user may input 2ither
1. - for a round nozzle
2. - for a two~dimensional nozzle

4.3 CAPTURE AREA OPTION FLAG

The user may {nput either
1. « for constant capture area option (Must be
used if short form inlet map s used)
2. - for variable capture area option

4.4 ENGINE NUMBER AND SCALE FACTOR

The user must input the number of engines and engine scale factor to be
used in subsequent calculations.




EE TN

4.5 MAXIMUM AND INTERMEDIATE POWER SETTINGS

The user must enter these values in order to determine the correct gamma.
(If power setting less than max power setting and greater than interme-
diate power setting the gamma = 1.3)

(If power setting less than intermediate power setting the gamma = 1.35)

4.6 Al10 AND A10A9R

The user must enter the values for the maximum cross-sectional reference
area in £t2 and the reference nozzle exit area ratio.

1.7 REFERENCE MASS FLOW RATIO FLAG

The user may input either
0. - to use Tables 3A and 3B in spillage drag

calculation
1. - use mass flow ratio-of 1. in spillage drag
calculation
4.8 ENGINE PRINT OPTION

The user may input either
1. - to not print the engine input data on TAPE6
2. - to have the engine input data Tisted on TAPER

4.9 INLET BYPASS MODE

The user may input any of the following:
1. - to have all excess inlet airflow spilled
externally '
2. - to have all excess inlet airflow bypassed
above an input Mach nudber (MOSBP)
3. - use scheduied bypass with rest of excess in-
Tet airflow spitled (table 7)

Vo=
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4. - determine the optimum combination of bypass
and spillage for a minimum inlet drag

§. determine the optimum combination of bypass
and spillage for a minimum SFCA

4.10 ENTER MOSBP FOR START OF BYPASS

This prompt will only appear if the user has specified an inlet bypass

mode = 2, In this case the user must onter a Mach number for start of
bypass.

4.11 ENTER SYPASS PRINT OPTION

The user may enter either
0. - for 70 oypass printout
1. - to obtain hypass mode printout for bypass
modes 4 or 5

4.12 ENTER RECOVERY AND DRAG MAPS FLAG*

The user may enter either
0. - to use the standa~d 15 inlet maps
1. « to use only 2 maps for the iniat
*NTE: User should read section 3.3 for inlet map file
struciture,

4.13  CAPTURE AREA DEYERMINATION OPTION

The program will now prompt the user as to the method by which the cap~
ture area is to be determined.

4,13.1 Constant Capiure Area Options

If the user has selected the constant capture area option described in
Section 2.3, the user must respond with either

[ ————
s - - I




% : 1. - for the sizing envelope option

‘ 2. - for the sizing point option

: 3. = for input of a single capture area (must be
L f used if short form inlet input is used)

i bl b e L

For the sizing envelope option the user will be asked to input the low
and high Mach numbers to be used for capture area sizing. The engine
' | | deck will be searched for all data cards with Mach numbers between these
-1 bounds. The maximum capture area for the cards in these bounds is the
| capture area to be used in subsequent calculations.

For t{he sizing point option the user will be asked tc input a design Mach
: , number and a design altitude. The engine deck will be searched until
. " this combination is found on a data card and the capture area from this
. : card 1s used in subsequent calculations. The program will not interpo-
*f‘ late for this point so 1t must be in the engine deck input. \

In option 3, the user simply inputs the capture area to be used.

4,13.2 Variable Capture Area Options
: If the user selected the varizble capture area option described in Sec-
_ ' tion 3.€, then the user must respond with either
v 1. « for sizinu enveiope option
it 2. - for Mach number versus altitude schedule
' ' 3. - for Mach numbe» versus capiure area schedule

e i e ———

, For the sizing envelops option the user will be asked to input the Tow

) i' : and hight Mach numbers to be used for determining a capture area versus
Mach number schadule. The engine deck wiil be searched for all data

! cards with unique Mach numbers between thece Mach number bounds. A
schedule of capture area versus Mach number {s developed from these cards,




If option 2 was selected, the user will be asked if the Mach altitude
schadule {s to input from terminal or input from the capturc area f11e.
The user must :enter one of the following:
‘0, ~ if the scheduie 18 to be input from the terminal
1.. - if the schedule {s from the capture area file
If the schedule is from the terminal, the data is input in the form

(number of pairs followed by the pairs of Mach number - altitude val-
ues) all separated by blank spacos.

If option 3 was selected, the user will be asked if the vapture area
versus Mach number schedule is to be input from the terminal or input
from the capture area file. The user must enter one of the foliowing:

0. - if the schedule is to b2 input from the

terminal

1. - if the schedule is from the capture area file
If the schedule §s from the terminal the data is input in the form (num-
ber of pairs followed by the pairs of Mach number - capture area val-
ues) all separated by blank spaces.

4.14 CORRECTION DESIRED

Arter all these inputs have beer entered, they will be displayed on the
terminal for the user to peruse. The user will be askad to enter &
correction desired flag. The uter must respond with either
0. - no correction desired, which begins the pro-
cessing of the engine decks
1. - change the variable that is facorrect. The
user will then be asked the name of the in-
correct varfable and will be given the
opportunity to correct it.




4,15 DATA FORMAT

If during a terminal session the user responds with an input which is in
an incorrect format, an error message will appear on the terminal and the
user will be asked to re-enter the data, If the user wishes to exit the
program during the question and answer sequence a %A is entered in re-
sponce to tha input prompt. '

When the engine deck has been processed, the first prompt will again be

displayed {0 begin the next engine deck. At this point a normal exit can
be accomplished by entering “END".




SECTION V

PROGRAM EXECUTION SEQUENCE

In order to execute PIPSI, all data files and the PIPSI program must be
attached. The appropriate data files must be attached to specific file
names recognized by the program. These are -

File name used in Program

TAPE51 = iniet map file

TAPE52 = afterbody map file

TAPES3 = Cp fi'e

TAPES4 = CaBture area file

TAPE1 = Engine data file

A typical CDC system set of control cards is shown in Figure 12, A1l of
the program results not displayed cn the terminal are placed on a file
called TAPE6. This file may be saved or printed by the user utilizing
the appropriate control statements. In Figure 12 output was disposed to
the line printer. Examples of typical input data files are presented in
Section VI.

ATTACH, TAPES1 = ATS2PM.

AYTACH, TAPES2 = ATS2DM.

ATTACH, TAPES3 = CVZ20M, Attach necessary data files

ATTACH, TAPES4 = MARY3M, ‘
ATTACH, TAPE1l = AFE.

3

ATTACH, LGO PIPSI. Attach PIPSI relocatable
binary

PIPSI. } Execute program

REWIND. TAPEG,
COPYSF, TAPEG, OUTPUT

Output results to line
printer

Figure 12. Typical Set of Control Cards

51




THTS PAGE IS BEST QUALITY PRACITCAN

; GeoTion V1 ROM COPE FURNISHED 70100
s . ) [l
5 EXAMPLES OF TABULAR DATA
) 6.1 INLET TABLES (LONE FORM)
AYS2 INLEY pAP
9% « 20 7.30 2.%0 03 »20 17.%0 14900 1%.00 2,00

10 1.00 15,00 2.00 20 G600 0.00 012 0.00
1.00 1.25% 1.00 o TS 1,00
TABLEL .
04000 200 2.520
04000 +200 2,500
TANLE24 6o
74000 6,000 7,000 7,200 8,000 9,000
«380 «700 480 1,309 1,900 2.500
: «559 o639 119 L L LY L0989 + 879
L o°°0 .090 .Qﬂl o°ﬁﬁ‘ ‘°5. c°3! oﬂ?.
4?0 N80 629 «719 + 750 TTR
«O89 89 984 «073 o Qhk JA09
« 209 oh 70 L1 - «h%9 Y4 + 700 o726
98t JORR 1.5 103 97 + 280 JBOR
sil® 500 ML) he® 710 <1732 . 159
+960 959 987 982 « O07 939 <800
«h%2 JBAf 1627 « 130 J 178 «N00 no0 N1k
JO3N Q1?7 927 <920 .17 »90? N Lhi .Y X4
e b92 04 AL 704 s ROS 926 «932 » Q40 «0h7T
J00R ol R0 ARl NTH 2849 L1y +B40 « 790
CABLF2E S -
0000 $ 200 490 1y 200 1.000 1,300 1,900 24 %00
«h9? AN «0A2 71 .978 040 «047 2,910 <209
TABLF?C Te
+ 400 600 «*00 1.000 1200 14900 2.%%0
1406¢ TR 670 kb «T0? + 798 <91%
TaBLE2D be
0000 1.500 1100 14907 2,700 2,800
04000 0.000 185 7% JM1A YA
TABLE?E [¥Y 1
« 530 « 700 %30 1.%00 1.900 2.%00
«2h2 +h RO UL h1h A%l «49)Y
YABLED Qe
1.000 3,600 7,000 000 0,000 a,000 7.,009 7.000 7,000 \
0,000 D49 +%%0 <700 «"30 1.300 1.400 1,900 7.%00
0000 W TOR 1,000
i 0,000 0,000 0,000
. pe000 +708 1,000 E
. 0000 0,000 04090 i
o240 0320 200 AT oA59 %572 1000
«1%7 N1 o 000 «011 2002 04000 04000
o260 «320 +400 W0 8369 o629 .19 » 790 1000
»289% SR 100 .13 JO20 2014 + 002 0.,000 De 000
o240 «320 +A430 LY «360 +OMD «170 « 170 1000
) o338 o231 0149 «0n2 «043 0?9 + 009 0,000 0+ 000
‘ «292 «338 <41 «3503 JON? o7 « 188 <806 1,000
i b2 320 o218 138 «078 019 <018 0,000 0, 000
i o264 4120 +H18 «T0% 119 + 798 1.000
o T4 2400 o729 +1%0 02 0.000 0.000
o439 SRl b0l « T34 NLT1Y) +52 14000
o THH M0y W02 «230 2023 0,000
+900 609 « 799 199 «996 281
»928 538 «133 «13? « 030 0,000




Maory Busicors Farss, tnc. ov LT

TABLESA
0900
0+000

TABLESH
0.000

999

YARLES
0.000
0.000
0,000
0.000
0,000
0.000
0.000
0,000

TABLEY
¢.000
0.000

T 0.000
0,000
0.000

T 04000
0,000
0,900

T 04000
0,000

YaBLFGA

7264000
0.000
=4 000

T 0.000
=00}
0.000

T kARG

+ 009
«300
T 018
922
0024
T %48
0023
«370
AR
394
« 066

T TABLEAN
0,000
0,000

" TABLE?
2,000
0,000
0.000
0.000
9,000
0,000

o190
YT 1Y
%11
o842
I3
Ll L)
o400
92

3.
1.000
0.000

1.600
+ 999
L

+ 049
«C11
0000
9,000
+ 007
«010
«011
001}
Te

+ 049
2042
0,000
0,000
2062
2050
o094
«030
026
«02%

2,000
+000
e 797

0.000
o R00

0.600
e
200"
LYY
014
o1l
+C2?
637
A2
oL O
NS
1Y
20681

S5e
+200

0.000

.13

2000

1.599

1.000

0,000

1,000

0.000
+TAN
2004
« 798
009
«053
013
]9
019

674
«009%
«70?
0011
« 751
+01%
¢ T30
«02R
' TA2
041
' 794
+ 059

1.%00
« 011

4, 000
1.490

792
0,000
o 807
009000
N1
0.000
+ 930
0,000

THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURMLSIEED TODVE o

1.%00
044
0.000
0,000
029
20472
044
2046

1,000
128
0.000
0,000
+19A
+1%6
1Y
«N0G
004
2003

3000
1,300

1.000
0,000
1.000
0,000
1.000
0.000
1.000
0.000

?2,0%0
1Y}
Q.0C0
0.000
o 042
0K
00066
Y1)

1.300
o164
0,000
0,000
«200
«?17
o161
¢19)3
170
«123

;000
1. 600

]2
0.000
A0
0,000
oATY
0,000
LA
«019
CORO
21023
e 926
033

2.%00
033

4,000
?.200

?.500

1.8600
«208
0+000
0,000
«300
«290
7
o181
e 164
o170

é.000
1.900

N7
0.000
] L
0.000
V09
0.000

40000
2.%00

2,090 2,000
o 249

0,000

0,000
+9500
4Bt
o208
.z" " R . TN N ] —
2207 T :
23

$:000 4,000
2.200 2,300
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6.2 INLET TABLES (SHORT FORM) A

TABLERFLU, 10,

v5 « 75 1.0 1.25 1.3 175 2.9 23 o o5

1.63 Tailb 1089 14,52 18415 21,78 25.4L 29.04 35,83 32.67
VGES JTEET  JUBET T JUGHT 5 TE L T5385  <V6BS T Ju6EY L I6U5 W ERS

99 98 96 «99 99 99 +99 99 99 « 9891
+I875  LIBT2 L9869 L9866 5863 L9836 #9837 49854 L9851 L9844
W9853 (GBS 9839 98T . . PLNA ) SEFL D A4 UL &4 B £-) Suna
29425 Q627 49429 L9432 G334 L9636 L0436 G064l JF4b2 9443
19262 49262 29263 49263 9266 9265 9263 (9266 L9266 L9266

T RN T JWEZI T WV T W23 T NIYTT JVRL cSZ4E NI T JO8SET GBRIY
+9538 (9538 49338 L9536 L9533 49538 .95%38 .,9%38 .9533 .95138
9685 L9683 (G685  J9H8Y 49685 49685 L9485 9685 .9685 .9685 '
9885 L7683 J968F  J968% 9IBES -J0085 9585 L85  <I685 9683
TABLECD1 2. 10.

o5 15 1. 1.29 1.5 1e?% 2.0 25 o5 ] )
3.53 Te28 T0.89 14,52 (B.1Y 2l.78 ZY.%1 2U.0% 30,85 3J&.67 i
0, D 0. C. 0. O 0. 0. 0. 0,

5928  ,805%3 L4198 ,3333 L2467 1735 .1133 .0&75 L0%36 .0399

s 18l «QIJD 42030 . ) . . o . » . -
BT JTEB2 L6598 J55LT 6638 3467 L2650 L1968 L1686 L1401
1.065 .9508 ,8366 L7223 .608 ek336  LIATIL L2840 L2118 L169)

. . . . w2430 Jwl3d s 807 41083 21303 20970
1.07T6 «S154 .7%31 L8906 .428 «20652 L1321 0557 L0464 L0404

R

0. 0. 0. 0. 0. 0. 0. 0. 0, Q. g
Qe Je O« Qe U Qs Qe Qe O Oa
0. 0. 0. O O 0. O Oe 0. Q.
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6.3 NOZZLE/AFTBODY DRAG LES THIS PAGE TS BRST QUALTTY PRACIICABLE
, 0 / RAG TAB TROM COPY JURMISHED T00DQ _

. CN2e INPUT MaD
Co 1.00 2.00 .29 17 10
" ' C.00 T
“ : 7.00 7.00 7,30 740 7!03
637.0G 700,00 740,30 90C.0) 820,00 820,00 74,00
664453 41,50 24,00 21,00 25,00 20,59 20,50
53740C T70J.00 740,00 RD0D.0D 920,00 *30,00 AT£.00 i

AFTBNDY DERIVATIVE
} PARAMETERS

v 13050 4l.8C 7%.00 21,00 25,00 20,90 17.r4 | NOZZLE/AFTBODY AREA |
L 837440 700,00 760430 RC0.00 923,00 F210.00 AT4.0C DATH
i 44,50 41450 25,00 3100 25,00 20.50 13.30

637.C0 709.00 740430 800.00 920,00 P20,00 74,00 1
44,50 4145C 24,00 31407 75,03 20.50 Q2 ‘
637400 7G0.00 763,30 R0C.00 229,09 30,90 A76.00
5‘.50 41.50 35030 3!003 ’ﬁ.DO ?0.50 6.00

y
0.0C 2.02 1.00 ] CONSTANT PARAMETERS ]
TARLEAR a, 5,

2,170 2,500 134330 5.J00 7.430
0400 o500 14130 14205 1.400 14400 2.000 2.300
«096&  ,097 L1566  ,135 L1097  L0RS L08R ,041 | BASICDRAG
«107 L1008 L1467 165 G110 4094 ,07F ,747 | MAPDATA ]
- : 123 126 199 «173 e 122 y112 W LL « 179 FOﬁ \0
SO #1364 4135 42640 L2C09 L1%9 136  ,10FP ,006 § PgPo =\ '
: 1 142 o162 « 288 0251 « 184 153 »3123 .10°J
| TARLFAD LI 5 b
: 2,300 2,930 5.490 7.439 4
2400 P75 14250 1,975 2,300
#5090 14000 1.530 2.3C) 3.008 3
e165 0e006 =105 =421) =420 |
o116 =,000 =41lh ~o227 -,455 [
oN6R 0,000 =,04R =,137 =,274 !
0015 0.000 ~.015 -.030 “0061 ’
002 0.000 =,002 =,N04 =,009 OPTIONAL DRAG CORRECTION : ;
034 0,000 ~,01% =,071 -e1643 DATA FOR EFFECTS OF }
+039 0,000 =~,320 ~,077 -,15% NOZZLE EXIT STATIC
022 0,000 =,023 =,047 =,093 PRESSURE # 1.0
{ v005  =,000 =,0%% =,31) =.921
. . «001 0.000 - 01 -2001 -+ 002 | 4
b ¢0?20 0000 =,070 =~,261 =-,0R] b
t' ' 0022 0-000 'QO?Z -aNG4 ~sQas :

N ; «013 ~«000 =-.011 ~a027 -+ 351
;1 : 0003 =,000 =-,037 =,%06 =,012 ,
¥ 000 0,000 =.,030 =,001 =.0)3?2 -

c016 0,000 ~=.014 =327 =~.05% i
‘ ¢C15 C,000 =.,015 =.027 =,0%9
g R .009 0.000 -u00° ‘0011 ‘0036
. K ¢002 0,00 =,00? =-.006 =,008
«000 0.600 =,000 =001 ~,2301 )

P
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6.4 NOZZLE GKOSS THRUST COEFFICIENT TABLE
CVl INPUT MAP
h™ Qe Co 1le48
TABLECV1O. Te
le lel l1e2 1.3 1.4 1.5 1.6

—l - x B N b G- —fe-0- TSN | D] 1o 14 \ W]
«592 9952 «986 «976 «966 05855 «938 «924 «903 «8t 6
«932 965 a9 «986 «982 «975 T w347 «92% 508

68— — P BT BB e BB e RS e BTG e BE B s BB B
0302  «905 o965 o582  #9B6 <98I 4972  .064  .047  ,u32

Bull e85 942 « 870 «983 906 «9786 - 968 0958 902
B L - e e 2 e T B - e R . Y o T
8 +867 922 952 37 579 578 «872 o961 252
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6.5 INLET CAPTURE AREA TABLE {OPTIONAL)
TTIABLECMS .

DB .Qb 1.2 llb 2.0
4,740 4,710 G JBU2  Se502 6301
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- — - WHS PAGE 1S RSy Py -
6.6 - TS BASTUUALTY PRAGIICANLE -

ENGINE DATA TABLE TROM OOPY J"URNI SHED
e s oot 4t = __NDD,O e
AIW FUACE TEST GASE
g 0400 Oc  1.00 18326, 36482, 182,468 2,767 2,753 34842 49838
«20 ny IIOC 10225, 59433, LR2.b638 2.982 S 752 3,962 «9659
«50 B 1.00 21§90, <5309, 1F2:E1'“!.«1I"?17&~ IO TIVE
| .85 De 1,00 24134, 537G0s 157,86 «,129 B.7.. 4,878 .oaoa
1.00 0o 1,00 25337, 5R3%6, 158,66 4,491 3.726 4,99 980G
1.20 Wy 1.00 2A03Y. B6436e 106+70 Be121 32737 "5.4%8 0854
, 1.60 Ge 1,00 35537, 96437, 12le4)l 6.624 3,8U7 6,605 .904C .
; 1.78 Os 1,00 40482, 99250, 112,92 7,613 3,030 5e960 49843 ,
b1 e 100 Has TR I Ta0%, 106060 B.beb 3835 T TVE G849 ;
2.12 0y 1.00 53272.132392, 101,03 xo zes 3,837 T.%15 L9627 !
2430 G, x.ou 60906.153607. 95,40 63 3,831 B,0Ck_ 9814 i

A «20 10000, 1.00 134623, £0054. 182.60 ~-971 3.869 4.09F .,9839 l :
! + 50 10000, 1¢00 135202 32239, 182,69 34485 34822 44822 L9863 )
. o” IUUM‘T I-U’G [55:‘0 ;[t!!. I!ITZ'! 5."5"25 !0765 F'-'t'f!'! OQW !

aryE

1.00 10000, 1,00 20659, 45137. 171472 5.D60 3.712 54140 90887 [
1,20 10000, 1,00 227764 51088, 157.96 5,716 3,724 640060 .9_0_23_ |
160 1000G, 4e00 29635, 671608, 132,73 1.60&4 3,750 6+813 9845 :
I
i
|

1.60 10000, 4,00 21277, 3!290. 132,73 74735 3.096 64219 49785
1460 10CC0, hoUO 12542. 1918 132473  TuB42 2,484 4,816  .978p_
e 78 10000, R.00 322971, m IZO-—O‘I B.388 3014 6.999 .%&u
1.78 10000, 40O 22902. 92696, 120,07 A 538 3,157 64352 L9017 .
1,78 10000, 4,00 12629, 1965, 120407 B.668 20485 5.242 <9769 :
. B W L T o] P Y e YL T LY LTI S Y P LR Y L R A 1L E YA A Y L LAY I
i : 1495 10000+ 4,00 238334 49A23, 1312438 9,768 3,183 6,639 L9823 S
3 ; 1.95 10000, 4,00 1332%, 21278, 112,36 9,924 2,487 5.410 <9797
v '3 - IO AL 00 RISV T IO BT TLTEY S‘a“i‘"’i"ﬁf‘"ﬁz‘f"
M 2,12 10000, 4,00 26210, 36087, 105487 11,318 3,190 7,119 .9els !
. 2,12 18000, 4,00 14273, 23424, 105,87 11,501 2.48)1 5,982 .97;2‘
T 2,30 10000, 4,00 33029, 64907 100410 13,178 3,208 T,161 0819
L 2,30 10000, 4,00 15111. 2%769, 100,10 13.396 24484 6,072 49810
i - Pl A v LR O A MR L L B DA L T R I.I!I “WEO6
2 + 20 22500, 1,00 A833, 176464 1M2469 24961 64025 4,268 ,5859°
- B0 22500, 1,00 9557, 202685+ 182,68 3.443 3,981 44530 L9864
VESTIS0T, T OU TS TS R0 T L 0 4668 3,839 S.URE  SYU6T ]
1,00 22500, 1,00 14673, 30246, 182.68 5,527 3.755 5,393 9870
1.20 225Gl Lo00 17143, 3492C, 175.%1 64609 3,706 6,386 L9840
T B0 23TV, e D0 L IVES  ThTNTE T IR VLT BeTTG 3e730  tL0SU JVERYT
1,60 22300, o000 15970, 26673, 146,17 08.929 3,078 6.190 .9827
1,60 225004 4400 101%7, 12940, 1«6.17 0,047 2.~a~__5_;59 « 9798
. . Yo 0 2S00 T R, 00 2NeI YT Y ASNALTING 49 LG o LT A TR T IVI9  JYRST
. 1,78 22500, 4,00 L7785, 30321« 134449 10,190 3,090 6,532 L9823
. 1078 22%08. 4400 10960¢ 153204 134,49 104,329 2,482 9,515 L9797
X M W1 1 PR PO L D R LM ST I S L I S T I T I AL L L L L YA
20 1,95 22500,  4.0C 19226, 33745, 122,63 Ll1+237 3,140 7.169 .980Y
. 1.99 22300. 4400 100164 15V0% 122,063 Lled24 2,485 5,713 L9R0) - 1
| VIR O TR O 20056, 61T, L1Y ST 1T 41N 3633 4 O LeeltT i,
212 22%02, b1 21099, 18013, 113,50 L2.639 3,180 7,234 L4013
f 2412 225000 4,00 111524 167434 11350 124040 2,483 6,059 9804 B
. B 3o T3 11 I t’ﬁﬁ'!!!!s, TRINTIVETT (. 508 3. l!S"l'lﬁa L
‘ 2,30 22500, 4,00 28a74. 43743s 106670 162839 3,194 7,382 L9798 8
B 2430 225C0, 4uDG 11838, 18405, 106470 L4eBTT  TudB4 6.274¢ 0006 ’
5:.68.—“-86.6‘0 I-Ué *"51‘0 1LY T I‘!abl ! ,5, 3.[33 'o.!ﬂ 29856
«20 35000. 1,00 5061, 10536, 182,60 2,963 44dbd L4386 9859 .
N «50 95000, 1400 5706 12123. 182,68 3,441 4,140 4,729 .9e06’
S | LI 1501 P W T L P RS 7 C Y L B Y F A T L B I A B LI A
R ) 1.00 359004 le00 AYI3, lllbw. 102068 %4843 3,921 DJTan 9800
) | 1,20 35000,  1.00 11041, 22449, 1¢2:68_ /.08l 3.797 6,413 09837
, i = [.”EmuUO- 4,00 13500, Y1eld, 162,97 l'ﬁJEI ,-,[’ T.54Y 9830

gy Bumrrarns Fovamn oy Bv




| " TS PACE TS BRST AUATITY PRACIICARLR ’;
i 6.6 ENGINE DATA TABLE (Continued) IHOM CurY FURNLSHED TODD0 come"

. 1060 250C0. = 4o00 116740 L7907, 162.97 106501 34051 64156 9845

N : D 1,60 3500C, 4,00 7067, 9739, 162:97 lUsbIe 2.%H4 5,355 «9821
i 1,78 35000, 4,00 17419, 35821e 149452 114713 3,731 74736 _o981Y

, 1. 78 %947, w00 L2741, T20288 T 1RO B INILY T I U0 1. 666 T JGu1E

. | 1478 35000 %400 H1d1, 10721, 1469.50 12,074 2,434 35,634 L9010

j : 1095 3%0CCs 4400 19375, 4C633, 136,30 13,255 3,743 8,0¢3 L9603

. | YR8 T I8000.  Ae00 16066 22899, Y38.00 15,980 3,087 TelCH L9445

. i 1,95 35000. 4,00 6726, L1718 138,00 13,0667 2,484 6,025 L9619

: ‘ 2417 3%000s 4,00 21239, 45227, 126474 144827 3,765 8,263 L9779 _

2e12 35006, 4.00 15307, 25014, 126474 15,004 3adi& 14497 9797

: 2412 35000, 4,00 NCG36. 12510, 126474 15,299 z.Lea .ooo 9822
i . 2,30 35000. 4,00 22899, 30170, 115.17_lb.273 673__ 49755

X . 230 5000, 4,00 16360 28417, 119%.17 15"?‘3‘“37“77"7.7«5 <9785

i i 2430 35000 4,00 8019, 12682s 115417 165825 24480 84423 9805

0400 A47%00s 1,00 2566+ 53065 L82.68 2,857 3,872 4,929 5857

T 2T YE . L OUTT2TIN 8166 TREVEE 3086 N VT4 AL INY T L5860

o St i, ot gt Sl SR, A W Al D A . AR o Lt T4 -

E «80 47500, 1,00 3020, 6620, 182,68 3.%545 3.939 4,516 L9408
oFS 47500, 1,00 4108, 8614, 182,43 4,770 3,481 b.16)  .9869
X TS RTE0T . 100 485 5950, 182068 876287 3451 f.04d 9807
| 1020 4750Ce 1,60 60694 12313, 182448 74200 34731 6,697 984} )
! 1,60 47500, 4,00 B176. 16749, 157,63 9,947  3.72C  7.312 49839 ,
< T R R TRy T T 00 T RS T T TR EE . 18 a9 TUTTEY T A 056 64487 (GA22
I 1460 47500. 4400 3986, 31Tée 157443 10,250 a.«es 54327 .9016
d 1.79 475CC. 4,00 9207, 19101, 145,45 11,368 7.3% (982
" l "“'T"78*57500:"‘“?‘66"%732.'Ioﬂlu' TIN5 257 II-SB!‘“E 575—"3 PR LY .5!20 ! |
; . 1479 47300,  4.00 4299, 5712, 169.25 11,710 2.484 5,647 o9814 | 1
q 1499 &475C0¢ 4400 1029%, 210449y 134456 12,71k 34764 8.C15 9807 :
! e v i S 4 1 ramm St Lo Y Y N P ¢RI P E LY LIRS TR AN YL I PR RS St T DN g 1
‘ - 1495 4750Ce 4200 4%95, 6270. 130456 12,310 2,485 Y,563 9830 ]
+ 2412 87500, 4,00 11613, 24428, 126,60 14,3595 3,760 8,260 L9783 :
: et b - A0S LY TOr et P 5t M3 ¥ P &Y' ’"'12hT’b‘T‘v’i'ﬁ"F"_!'."l'i'&_"ﬂ'ﬂ3'9"'.'6506"‘, 3
» ! 2e12 47500.  4.NU 4862, 6789, 124460 184037 2,483 6,263 49408 {
" l 2,36 47500, 4,00 12290, 27C84s 113446 15,979 3,832 3,629 L9759 3
H l —— I TR E T e 00 AT 06 TS 336 1 3 Te LT IS TR T 128 T e Te T T !
‘ , 2,30 47500, 440D  4711e 50639, 113416 L16:522 T 487 6,349 (9005
! : 0.00 60000, 1eD0 13174 2076s 182460 3,04C __3.313‘0 3453 QVGOJ.
! - Lo i Y et [ e T Y T DL e €3 -1 e YA F e P e YL L e 1 R ) "| *
! +«50 AUOOO,. 1,00 1%91. 3574 182.68 3,743 3,516 4,034 29847 i
. : oB5 600CC. 1,00 21%9, 4660, 182,68 4,980 3,583 4,833 ,984b l
. AL O T A L TR T L TR YA e T M DL L R D S O L
v ' 1429 6000Cs  1e00 2A04e 6069¢ 166¢87 64512 3465 54311 490219
. f 1480 HCOCUL 4400  3A5A, 8325, 144042 Y0959 34723 T7.088 9849 !
/ . B Y1 T L PR Y- T P Ty U PR C LT Y S S T T S TR LY ]
iy : 1460 6000U. 4.00 1820, 29326 Lah,aa 94232 24487 5,293 49789 :
3 1«78 6500004« 4,00 8492, G6184 23447 10.3#1 3,740 7,637 9628 4
3, ) YL OTT e e T S IR TSR IR T YO YT TR R T 8,856 adE4d
u : 1479 60000, 4,00 2043, 281314, 3“173 10-713 Ceh85 5,518 L0808
i""l 1¢49% 60000, 5,00 S112y 11029 120407 L1946 Ja784 7,830 w9817
3 ; T B L T e T LT T4 R YL E L O I R L Tl LT
Q. ; 1,99 60000 4,00 2230, 3140, 125,07 12321 2,466 5,999 49800
& i 2412 60000. 4,00 57824 12609+ 118,27 13.684 3774 9,187 +9793 {
L e O T L TR T D R e S et O L s e Ui 1
i " Bel2 6000Ce 4500 239%¢ D&3ie 119527 194123 2,400 6,039 9817
\ 2.30 60000, 6,00 0206, 16093, 208,13 19,020 3.842 8.511 9771
. R IOTRUOUG . SR 00 T RANS . TYNY . }Bl TY YN 306 Y 198 1678 797 .
i 2.30 60000, 4,00 254de 3%l3e¢ LOU,1D 15,636 2,448 6,292 9009 s
- 989999, 1
;. Y 4- LU YO0 TZ05Te TIENqe I02e80 N Il 780 R Ve
i o2) o 646 5202, %6904 135,51 2,144 24416 241375 J484)
? 29 Ce 8,36 2217, 2384y V.17 1e%13 20018 1,992 L9850
- S Crmmme (1Y SN A 6 PR CLYIR L DY TR LA T L Tk L L E ]
i

60

B L s o oR TIPSR L R ST O T i L e e i I s Py s Lt a3 oy o 17 vyt B i Sy Wav i o
UL > _——_ﬂ.




P

2518 PAGE 15 BEST QU
6.6 ENGINE GATA TAB! 3 (Continued) ‘T QUALITY PRACTICARLY

TR0 CORY AV 1y DOG —
+50 Do 5.0C 12710, 13116 .172468 3.582 2,415 2,631 49867
] «50 Oe G067 7105 T238. LhledB 2,549 2,4ib 24262 49853
«50 O Ba34 _ 2924, 3372, 104413 1,729 2.%15 2,050 __«9850
.50 De 10.00 €38, JuI8, 7+078 TL301T 24416 149727 963
«RO [V 5400 13017, 14878, 170414 holén 24010 24750 «P8LHE
« NG (2 bet?7 7382, e83n, 13706‘7 =y 072 2.%14_._2_.__4.']_'!__-396_:9_
-850 Ge  Bedw 3586, wief, 10v.02  T.244 T, ulb 2,173 G9de% ]
B0 Qe 1000 1366, 2hén, 87425 146082 204lT 2404k 49850
.90 0. 5,00 12937, 15467, 164.82 6,372 2.41b 34124 9830 _
.90 (e 667 1588, 9072, 135074 774,29d 2,415 Z.040 L9054 o
-90 0 Bo3k 3579, 5326, 109,58 24472 24415 24333 o9¢3) A
490 Co 10.060 900, 2R52, 83,72 1,981 2,416 24119 49804 b
1500 Os 5400 12256 16130 158206 4et32 Zedl6 34381 40808 o
ie00 0a  UGeO0T O7N3s 996%. 131,27 3,519 2,415 2.89 9799 -
1.00 Dy B3 2006, 5748 108434 72,681 24413 24532 49795 | -
1.00 O 1000 =%6, 31680e 87e05 T 078 2616 Cel08 oVTEG L
E o5 20000+ 5400 5555, 4B804s 182,68 3,254 24416 24476 ,9862 P
- 2«25 20000, 6__&‘)7 anﬁa “'llo 135-35 _«,?_v.l}__Q__JJ_‘g.l_b_____Zu_-.1_.3_5 .q_!_‘_';_ .
: <25 2CCL0e B34  1034s 112Te 89«79 14419 2.4L6 14954 45630 ;
] 125 20000, 10.00 154, Tlie 53475 14171 2,416 1.938 9650 !
I <50 2D000.  5.00  S8b62s 5582, 182,08 3,586 1,615 24625 9867 ;
. T50 20000, 6.67 3271y S1I& T IeV4eh  Z.548  4.A%k z.zsa <5853 I
j «50 20000, 8434 1352, 1521, 103467 1.730 24437 ”“3 9850
d o5 20000 10400 406,  B69, 74439 1,326 2,410 9850
} Y X B Lo [T Y /T I 3 Ty 1 TP U F Y P L TR RS E‘b o TTOERT |
280 20000 Gab7 4081, 4355, 14%5.73 3,326 2,416 2.589 L9863
«BO 20000, A.36  1E48, 2251, 111,86 2,332  2.416 2,202 .9bi7 !
B TIBCUGe Y000 T 818, T ibb, T RELBE TLE¥T  Z.ble  2004TTTLREEET
«$0 20600, 5,00 T65P. Eh24e 182,68 5,095 241y 34358 (9852
$90 200C0s  bab7 ©422, 4985, 16649% 3,710 2.641p 2743 ,9b2» | !
90 ZGCTUTT BT TINEE, 2A0T. 116403 2.6l 2.S1T 2,393 WOR35 i
W90 20000. 10,00 «33, 1327, 89,29 1.883 2,417 24121 9809 .
1,00 20000, 5,00 8160, 9617 182468 5.704 2eklt 34630 .9931 :
AR W1+ B AV V) VT PRy W S At YA el Y Y S ¢ P A P R IO 3 R DR £ A i :
1.00 2090C.  Ae36 1692, 2918s 114417 2,790 24416 2.%€9 .9514
1400 20000, 10405 =2, 1648, 69.49  2,C71 2,416 2,231 _.9789 |
T EETICOCr T T SO0y d6lE, 3020, 18657 3 3 1687 20030 ZebiTT < 9UBI !
«2% 3000C. 6467 2161, 1790, 143.13 317 24415 24173 <4847 ‘
«25 30000, Be34 10244  NT6, 105,54 1.&z« 2,016 24033 9850 |
T T BT A0 00T T IO TS T TG T TRERT T TV TN 0wl T IO Ve L 9R50 )
o5c 3(.000. 500 35050 35960 152-&3 .50« 21516 ‘ '2] 19807 !
L50 30000, 6,67 2370s  2181e 147,62 707 2441t J0Y_ 09356
“50 3000Ce  B.3& 3212, 1283, 315 0 TA0ET . qle . Lwed W 9632 )
+50 30000, 10,00 &7i, TS5, R5,21 1lewbl a.«xs 24002 49850
B0 _3000U. 5,0 4565, 4645, 182,68 4,099 2, 4l5  Z.94% 49853
280 3000C bebT 2917, 2@?6.'15f‘1b‘"§“507 TTECRLE Y59 T u6E
«80 30000, B.24 1381, 1745, L2042 2.587 2.4:5 24285 9853 ‘
LA0 3000C, 10,00 627, 1005, 95-55 1.910 24416 2,082 ,982¢9 o
COATIO0UTT 5e00 wobT. T BRIV IEIVEE 5.X0Y E.RTET 3.2E0 J3UsT, '
ov0 30000. beb7 3141, 3377, 151.76 3,895 2.416 2.8C8 L5852 | :
+9Q s0N00, 8,34 1649, 1982, 12176 2,872 2,416 2a%02 «9839
S0 36060 10406 405, YTEAVT 0PY8  deddd  Cewid Ze20V J9ElG E
1.09 30000, 5,00 5294. 5973, 162.68 5,715 2.41% 3.620 .9632 f
1,00 3000Cs 6467 3211, 3816s 151443 4,340 2,426 34300 L9790
Vo000 36000, Ce3h L8504, 220W. 121461 T 00 VEIy TJ60Y T 9829
1.00 300C0. 10,00 336 1225+ 37228 2,336 2,51t 24344 9797
«25 45000¢ 5400 1327, 1554 182468 3,231 Z.4L1% 24499 .93 .
A B PEEELY L YR S U LT L T T R O B T LA A L I AR D X L L |
28 43000, o2 S4l:  5b3e 1468 1,068 2.t4lb 2,042 L9830 :
W25 456CC. 10,09 2285 360« 1134 1,200 2,617 14969 (9650 i
w50 8080, 5.00 162K, NTOT. L8 G TR 6ReT EVAlE L 4L JS8b8
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6.6 ENGINE NATA TABLE (Continued) savvid GOPY FPURRLSHED T0 DD0 e’
250 45000s 5467 1209« 1166y 147422 24763 2,415 24333 9657
i #%0 45C0Ce  Be34 8330 59%, 113415 2,003 24416 2,094 L4534
290 _4500C, 10,00 272, 439 R4.T72_ 1,504 2,410 2,019 )+ 0880
5 : DY TRCE- 7] A Py T A V' T Y8 DS WY I - el S e z.ﬂT 24969 GB35
. i «HB0 ’!5000. 5067 1‘!810 1536. 150176 3.565 2 ‘u5 Zobob 19657
250 45000, M.34 Aoks 927, 119.83 2,630 24416 24301 Le9i34
IR T L T L T Y - P LY S T TS A T S VI Y X P T 5 B
: +90 «5000, 5.00 2506, 2b64%5. 182,68 N.i8é 2,616 3.2352 ,98654
Y0 45000,  e.b7 1593, 1728, 131433 3.9% 2,0l5 2,837 29849
RLEEELL IO TS R P WS U EL P e 7 il 305 v S Sl e o S sl 7w ma
¢90 45000, 1us00 3324  630s 93,86 24157 2.416 24227 <9815
1,00 450004 5400 2670s 3001 182468 5,798 ,z.o._x_g, 3._@_52__,93;;-__
Lo 00 QY0000 .67 1629, 1940, 150”.9“6_4.‘3% 25418 3.3137 %194
1.00 45000, Ba34 780 1)48, 120,84 3421% 2etlb 2674 9834 :
1,00 450000 10400 138y 675+ 95,98 24363 2,416 24366 9793 |
+¢5 5000C, 3" ] a1 L O L T L A L R S Y AL I T Y
§ 25 60000, b7 Shé . 6la; 140408 2,490 24415 24236 L9851
: 225 000CU, B34 302y Jd4e 101,24 1702 24416 2.0%7 + 5250
: S5 A00TT, 1b‘65’"'1'6“ 29T TTRELER 1038 2 16T TILYE6 L VE5C
. 1 50 AGOCE, 5,00 1008, 1000. 1B2.68 34838 2,416 24664 49068 !
{ 50 60060, 6467 642  T132s 145.80 20890 26417 243b3 L9859
- T T3 G000 3G 352, wu. O9RY T I TUT T T20N1S B 108 S SEIR
; g 50 6000Cs 10.00 17R, 3174 42435 1a505 24417 2,031 .eH8y
. : «BN 63000, 5400 22004 1339, 1R2.68 4,863 2,418 3,174 L0348
) J Y- A AVR o] LECY SR & £ P VIR DB 1t o Y- 7 o e S e S P Moo :
' W80 6CC00, B34 4] 5904 117433 14739 2,415 24344 4 9RbH
' «BO 6000Cs 10400 R21He 385 1,38 2,356 2,617 2.103 9836 |
ToUTBHY0T, SLNTTTIRG G, YB‘I_'ET’WZ.‘U‘?’"F:BBZ 2ot 1b  FL2ETTTUCe5G
e LLUGLe  Be6T  B20. 999, 149,50 4,077 E,418 2,927 JShal
, <90 A00DC, 8434 bbke 549, 118,79 34026 24406 24570 9641
: ST BT IONNE FAS IR ¥ YRR S i AR 29- 2T T 2 S ). Baar ey Y e T ¥ onan
: 1,00 60000, 5,00 12944 1566s 177407 5,747 2.417 3,641 L9831
- 1000 600CC, 6467 302+ 1053, 1406403 4,384 2,416 3,319 ,6704
R A IS - P L 28 R YA Pus B i 2 T - v o mun barsh amar S 33 BT
1407 60006s 10400  151s 442, 93,50 2,471 2.41% 2,417 L9796
i‘ 'lc
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SECTION VII

. EXAMP:LL ©F A TERMINAL SESSION

W HOGET »H{ELESE » TRPE I =AFE » TAFES1 2TEST 1 » TRFESE=TESTC » TRPESI=TELT3

! MYBRTCH

: CORFL »&0000

¥ RFL +6 0000,

) CHMSLREE

i INFUT NOZZLE THRUST COEFFICIENTC(CVY FLAG WHERE
Cv=0 FOR CV FROM ENGINE DECK

Cv=l FOR CY FROM CV TRELE

CV=& FOR CV=1,.(PROGRAM DEFAULT)

I>t

INPUT HDZZLE TYPE WHERE
HO2ZI.E=] . FOR ROUND NO22LE
HRDZZLE=2. FAOR 2~D BOZZLE

? INPUT CAFTURE AREA OPTION WHERE -

: (CONSTANT CAPTURE ARERs1 . VARIAELE OPTION=E.)

\

) 1514

b IHFUT NUMEER OF ENGINES AMD ENGINE SCALE FRCTOR
, 132, .9

; INPUT FOMER SETTINGS FOR GAMMA CALCULATION

g CMASIMUN FOWER SETTIMG AND INTERMERIATE POVER SETTING)
4 1. 5.

) INPUT F10 AND A1O/R? SEF

] 1547.9 4.

g IHPUT REFEREHCE MASS FLOW RATIO INDEX
(0, TO UZE TARLES 3 KMD 3Es 1. FOR MFR=1,0)

I1>%.
INFUT EMSIME PRINT DFTIONCHO=1. YES=E.)

1.

BTl




THFUT BYPAIS MODE IMDEX WHERE

AMODE=]. ALL EXCESS INLET RIRFLOW SPILLED EXTERNALLY
HMODE=g, ALL EXCESS INLET AIRFLOW BVYPRSSED (REOVE MOSEP

AMODE~3, SNHEDULED BYPRSS WITH REST OF EXCESS INLET RIRFLOU SPILLED
“MODE~4, OPTIMUM COMBIMATION OF BYPRSS AND SPILLRAGE FOR MIH INLET DRAG

“MODE=S. DPTIMUM COMBINATION OF BYPHSS AMD SPILLAGE FOR MIN SFCA

1»3,
ENTER 1. FOR-BYPHES MODE PRIMT OQUYT 0. OTHERWISE

1»0.

EHTER 1. IF ONLY RECOVERY RHD LRAG MAPS ARE ON THE
1HLET MHP FILE ENTER 0. IF THE INLET MARF FILE HAS
HLL THLET MAPS
120,

THLET SIZIMNG INPUTS
IHFUT OHE OF THE FOLLDWING CODES

1. 3MLO»HHHT ¢SIZ2ING EMVELDFE DOPTIOND

Se MACHYALT C(SIZ2IMS PCINT OFTICHD

3 ACAPT CINPUT CRPTURE FREN - S0 FT)
l.""l

THFUT ¥MLO AND ¥MHICSI2ING ENVELDFE OFTION?
I».8 &,

CVFLAG= 1.00 YHOZFG= 1 .00 CRPOFT* 1.00 S1ZEFiG=
EHSHO = 00 SUALE w B0 HWDEASEs 1.00 ¥Iril =
Al = 47 .90 Al UR9IR= G.0G3 QFY » Z.00 DFTB =
OFTEP = 0.00 REFMFR = 1,09 THERF = 0.00

SML = oS HMHI = &.00

EHTER 1 IF CDRRECVIDOM DESIFRED: QTHERWICE ENMTER O

1.0

S u.pa

S.00

o




INLET SIZING DATR

IMLEY SIZING POINT  MACH

CAFTURE HRER 4.£70 30 FY

-1y

BEGI FROCESSIMI: MRARK L2 DECK

AIR FORCE TEST 10

HSE

HLTE 00N,

INPUT MOZZ2LE THRUST CLEFFICIEMTC(CY) FLAG WHERE

C\'=0 FOF CV FROM ENGINE DECK
Cv=1  FOF CV FROM CV TARELE
Cv=2  FOF CV¥=1 ,(PROGFEAM DEFRULTD

I1>"EHD"

4,157 CP SECOHDE ENECUTION TIME

Co

65

WG 164.70
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SECTION VIII

NOMENCLATURE FOR INPUT AND OUTPUT

This section discusses the nomenclature used to define the quantities

that appear in the PIPS! interactive input and output data.

The nomen-

clature used in the input data are discussed first, followed by the

nomenclature for the output data,

8.1 INPUT DATA NOMENCLATURE
INPUT NAME DEFINITION
Al0 Reference cross-sectional area for
calculation of nozzle/aftbody drag
A10A9R Ratjo of aftbod{ reference area
to maximum nozzle exit area
CAPOPT Capture area option input command.

CAPOPT = 1 : Constant capture area
CAPOPT = 1 : Varifable capture area

CVFLAG Input command for selecting nozzle
thrust coefficient option

CV = 0: Use CV from engine deck
CV = 1: Use CV from CV table

CV = 2: Use CV = 1,0 (program default)
ENGNO Mumber of engines per airplane

NOZZLE Input command to specify nozzle type

NOZZLE = 1: vound nozzle
NOZZLE » 2: 2=D noz2le

UNITS
ft2
Dimensionless

Dimensioniess

Dimensionless

Dimensionless

Dimensionless

—




oPT Inlet capture area sizing option input Dimensionless

: OPT = 1: Sizes capture area for

i largest size required between a

: specified Yow (XMLO) and high (XMHI)
Mach numbers.

OPT = 2: Sizes capture area to match
the en?ina airflow at a specified
Mach-2a titudg point.
OPT = 3: Input a fixed capture area.
OPTB Bypass mode index Dimensionless

XMODE = 1, ATl excess inlet airflow
spilled externally

! XMODE = 2, All excess inlet airflow
bypassed above MOSBP

XMODE = 3. Scheduled bypass with
rest of excess inlet airflow spilled

XMODE = 4, Optimum combination of
gypass and spillage for minimum inlet
rag

XMODE = 5, Optimum combination of
bypass and spillage for minimum SFCA

OPTBP Bypass vs. spillage mode Dimensionless
printout option

1. = bypass printout
0. = no bypass printout

REFMFR Reference mass flow ratio index Dimensionless
command:

REFMFR = 1: MFR = 1,0
REFMFR = 0: Use tables 3A and 3B
’ SCALE Scale factor for sizing engine Dimensionless

airflow-related data ftems in engine
input data table

IR o S




SIZEFG

TABRF

XDBASE

XDNI

XMHI

XMLC

Interactive command to tel) program
thglsource of the input capture area
table:

SIZEFG = 0: Input from termina)
SIZEFG = 1: Input from disk file

Interactive command to the program
to use or not use the (2) total di-ag
and recovery maps instead of the
basic (14) data maps:

TABRF = 0: Do not use drag and
recovery maps.

TABRF = 1: Use (2) drag and recovery
maps _

Interactive input for user to
indicate power setting code
corresponding to max A/B power,

Interactive input for user to
Indicate power setting code
corresponding to intermed{ate power,

Maximum Mach number for the inlet
sizing envelape.

Minimum Mach number for the inlet
sizing envelope,

69

Dimensionless

Dimensionless

Dimensionless

Dimensfonless

Dimensionless

Dimensionless




8.2

OUTPUT NAME

CASE
MACH
PS

FNA
WFT RF
SFCA
FNRF

FRAM
RF
REF RF

DINLET

CDSPL

CDBLD

cobBYP

CDINL

DAFT

COPS

OUTPUT DATA NOMENCLATURE

DEFINITION
Data point number
Free-stream Mach number
Power setting
Installed net thrust
Installed fuel flow
Specific fuel consumption
Uninstalled thrust
corrected for total
pressure recovery
Ram drag of engine airflow
Inlet total pressure recovery
Total pressure recovery
on which uninstalled
engine.data is based
Inlet drag

Inlet spillage drag
coefficient, Dspi11/qoAc

Inlet bleed drag
coefficient, DBLD//quc

Inlet bypass drag
coefficient, DBP/quc
Inlet drag coefficient
DINL/90Ac
Nozzle/aftbody drag,
Darr/d5M10

Power sensitive nozzle/
aftbody drag coefficient

UNITS
Dimensionless
Dimensionless
Dimensionless

1b

1b/hr

1b/hr b

Dimensionless

b
Dimensionless

Dimensionless
1b

Dimensionless

Dimensionless

Dimensionless

Dimensionless
1b

Dimensionless

P




CDAB

CDAB REF

DPS

P8/P0

A9
A8
A10

CFG

Al10/A9

FN INPUT

WF INPUT
SFC INPUT

W INPUT

W ABS

FN/DELTA

WF COR

Mozzle/aftbody drag
coefficient, DAB/quIO
Nozxie/aftbody drag
coefficient at reference
conditions

Power-sensitive nozzle/
aftbody drag

Uninstalled nozzie tota)
pressure ratio

Nozzle exit area
Nozzle throat area

Aftbody cross-sectional
reference area

Nozzle gross thrust
coetficlent

Ratio of aftbody cross-
sectional to reference
area to nozzle exit area
Uninstalled net thrust
Uninstalled fuel flow

Uninstalled sperific fue!
consumption

Uninstalled engine
corrected airflow

Uninstalled engine
absolute airflow

Installed net thrust
divided by SaMB

Installed fuel flow

Dimensionless

Dimensionless

1b
Dimensionless

ri2
s
s b
£
Dimensionless
Dimensionless
b

1b/hr
1b/hr 1b

1b/sec
1b/sec
1b

1b/hr




SFC COR Installed specific fuel ' 1b/hr 1b
consumption divided by /8,0

P9/PO Nozzle exit static Dimensionless
pressure ratio

AOE/AC Ratio of engine free- Dimensionless
stream tube atrflow to
inlel capture area

| ADI/AC Ratio of inlet supply Dimensionless
free-stream tube airfiow
to inlet capture area

AO/AC Ratfo of "engine plus Dimensionless
bypass* free-stream tube 4
' airflow to inlet capture i

area
g STATUS (Not used by current ~ y
: version of the computer
’ program)
PSPORF Installed nozzle total Dimensionless

pressure ratio

WOBRF Installed nozzle absolute 1b/sec
airflow
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SECTION X

FLOW CHARTS

This section contains flow charts showing the operation of the PIPSI computer
program,




Begin

Sat Program Defaulﬁ

i i Rewind All Files

' ’ Call Subroutine ® TSONCE to
Interactively Input Program Variables

Exit if STOP

B is Typed

'

Cal! Subroutine * RDATA to Transter a Single
MARK 12. Deck From Tape 1 to Tape 2 and to
Determine Capture Area to be Used

-

Read Engine Inputs MACH, ALT, PS
@'—_’ FN, WFT, W, PBPO, AB, AB, CFG
From Tape 2

End of File
on Tape2?

: SCALE PARAMETERS
CASE = CASE + 1.0

; FN = FN:(SCALE)
WET = WFV:(SCALE)
W = W-(SCALE)

AB = AB-(SCALE)

A9 = A9-(SCALE)

) 13

T e el g e T

(®)

84

Cell OUTGO

Call PENGD

Figure 13. P.LP.S.I. Main Program (Continued)

— [N - s L S BTSSP TSI WLSPEPY) ), - EETIRY B VTN o s sm s o s ke e it ot o

SO,

kg -
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e

NMACH = NMACH + 1
i 4
' Ot oineH = MACH [ Call QUTGO NMACH = 107 }
] No
‘ |
! No
|
| m
| Call Subroutine * BYPMS 1o Get the Optimum {
'i Combination of Spillage and Bypass for
i Minimum SFC l
. |
{ ¥
¥ Cull Subroutine * COMP to Compute
it I Inswlled Engine Data
j !
@4——- Call Subroutine STORE and Store the Results
|
i Figure 13. P.LP.S.I. Main Program (Concluded)
v}
: !
| |
: |
" !
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Pamg " f (ALT)

Tamg = f ALT?
[CALL ATMOS!

r Compute —}

|
!
!
. |
| b Mitge ) |
Wy GLER AENS GGt i ~d
} 136 !
MiLgp = 1.0 MILgE = 1.- .076(MACH - 1,) ;
l _ _ |
— - i
‘
rc?m'r?u?:_'} €. = VerRT !
Atmospheric - ] bl
LOE_“‘E’E.__} v (MACH) :n e :
e = 7Pams |
Q'q in" Q/144, i
!
8§ w  Paypl21162 , ;
’ VT = [Taneie7 1 i
‘ CDgp = OUTINL (1)
| Pro =  Pamg {1 +.2MACH?) 38 L b
Vi =  JTJBET COgyp = OUTINL (8) :
52 = (P MiLgg) Ao)/Ac = OUTINL ()
2_1%6;? Aog/Ac = OUTINL (5)
!
WABS = Wi, /VT; CO)yL = OUTINL {8) i
ko/Ac = OUTINL {7)
FRAM = W,po V/G
' ABS
.f FG = Fy+FRAM
' FG - FG’CFG
f WO8 = WABS .
. y
i Compute FGy = 1 (WL T, WOB, P&/Po, Ty, PAMB, FG, FG1, AgB]
; : Call PERF1
£ r '}
} Compuite CDypyy = f MACH, PTo, W, 0.0, Dy g1 R) :
Call INDRAG
L i
Figure 14. Subroutine COMP (Continued)
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b o]
>
=
o
[

RFMIL gf

. m - .

{ wog_ WOy - RATIO
f Pg/POpr =  Pg/Po-RATIO
WFy + RATIO

Ry

Compute FGy = { (WFT o WOBRp PB/PORE Ty, Payp FG. FG, Acfi AD, POPA) Call PERF 2

£
-
-
x
n
[ §

XNOZFG = 1?

y =136

XD
BASE » Pg\_ Y&

7=13

el ]
?- ra |(1. (52w )673%

Ag=Ag'Pg/XMg  CFGp=CFG

CVFLAG = 1750

1 Yos

CFG =  (Pg/POg e, Pg) from CV table CFG = CFGy
= y

FG'“: - FG'(FszFG‘)'CﬁG

{- QA = 01* Ay o/ENGNO

g = Q'{A;g = Ag * ENGNO)/ENGNO

v

Figure 14. Subroutine COMP (Continved)
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4

COpp =1t {(MACH, A10AD )} from afterbody table

COpp =t (MACH, A10 AR R) from oﬂorbod_y table

Y
DaFT = COpg " OAg
PNOZpe = CDRg* %
Y
CDAB - 0,
CDRe =0,

No
CDag = Dapr/0A

CDRF - DNOZR F/QA

Q

CFGR = CFG

No

Yes

CFG = CFGg

CFG = f (AQIAG, PBIPORF) trom CV table

h

FGRF = FG (FGz,FG‘)CFG

FNRF - FGHF - FRAM * RATIO
QA=Q" Ao

’ Y

CUag = f MACH, Ay Ag) from sterbody teble |

CDRF w f (MACH, A0 AO R) frorn sfterbody tebl
v

DAFT = CDpp QA

Figure 14. Subroutine COMP (Continued)
€8

et st Aol Lotin b R 3Pl SO B+ St il el . B e i e R, A LS Mtk - el




IR -PNE T SIS

(®

Ogt ™ CaFT

COgt = €D - CORE

FNA ™ FNpg =~ Og7 - Diyper
SFCouT = WFTRp/FN,
Fan - FNAIG

WFeoR = WETRe/s )

SFCCOR - WFCOR/FNCOR

P

OPrBe st

RETURN

SAVES (1, Jy) = SFC

SAVES (2, Jy ) = FNA
SAVES (3, Jy) = RF
SAVES {4, Jx) - CD.NL

SAVES {5, Jx) - CDG’L

SAVES (8, Iy} = CD, p
SAVES (7, Jy) = CDgyp
SAVES 9, Jy ) = AOI/AC
SAVES (10, Jy ) = AO/AC

SAVES (11, Jx) = AOE/AC
SAVES (12, Jy) = OUTINL(8)

Figure 14. Subroutine COMP (Concluded)
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Subwroutine BYPME-Determines  Combination of Bypass and
Spillage Using Subroutine COMP—The Results are Used by
Subroutin: BYSPL

Call COMP and Determine

SFCA, FNA, RF, CDINL, CDSPL, CDBYP,
ADBPIM. AO|’M. AO/AC, AOE/AC. AOBLDIAB
and Store These Resulis

Ao
oy =t (M
Ac)m' (Mo)

From Table 2C

ﬁAuBP - 2 2 - A_OE
Ac "\Ac ROfAc

¢ it 3 AP Tt i AL N i o ekt bl 2 o b =

Pogp Aogp A4 Aogp
- +
N A A

Figure 15. Subroutine BYPM5
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Inlet Airflow Spilied
Externally
Ao P/ Ac=0

Subroutine BYSPL—~Ddtermines AOBPAC Depending
on Bypass Spillage Option Input By User

1X = OPTB = Bypass Spillage Option

Iniet Airflow Bypassed Above M°SBP
> {Ao/Ac)ges = § (Mo) From Table 2C
MgplAc = (AolAc)mT AoEIAc

| Scheduled Bypass With Rest of Inlat Airflow Spified =3
4 Aog/Ac = f (Aog/Ac, Mo) From Table 7

-4
y

Optimum Combination of Bypass and Spillage for Minimum Inlet Dug—i

v

A A

PogplAc=0

1 Minimum SFCA

Ao
JOSNS. ~ N SO, -
Az T A

Determing Ao P Corresponding to

Using Results Stored in SAVES
£ A°BP Array From Calculations Previously
Done by Subroutine BYPMb

(&) PTBP =1 Pt

Printout SFCA, FNA, RF,
COynL, COspy, CCa1p,
CDgyp,

AogpAc, Ao /Ac, AolAc,

Figure 16. Subroutine BYSPL (Continued)
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;
4’

AOE!Q -f ('ATO; Mo) Tab
by, .ﬁiﬁm
A Ac Ac : .
- Y . y
a | CO p*=f (Aog pMo
N : Table 4 ( ) ! &
g i v

K f CDBLD = f(Af.:ELE»Mo)

v Table 3
q [ COpp = 1 /Aomp, Mo
| v

CD)N = COgpy + CDgy p + COyp

! 3

{Ao/Acl g gy = 1 (Ma) DetermineAogp Corresdponding -
Table 2C —

| : A Ao Ao1 Ao 1

Aogp _ Aogp | 4 Aogp
A A A

Ac
to Minlmum CDINL

Printout
Aogp, COiN, COgpiL1, COgLp, COgp
Ac

For Esch iteration

=

Ao _Aog Aogp

_eg' > (AO ) 7 : M!:- M" st Minimum CD""_
Ac Ret A Ay

Return

Figurs 16. Subroutine BYSPL (Concluded)
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Subroutine INDRAG

<ewoun T

No

A¢» f (XMACH)
Calculated capture
area table

WC ENG = WE
WS ENG = WS

COne =0
CDgp, = 0
COgip-0
Chayp 0
Aojac=0
AogpAc= 0

Ao Ac=0
DELgpy = ©

Mo = { (XMACH)
From Tabis 1

External
Compression

Compression
M mods
Compute Ao/Ac Compute Ao/Ac
and RF and AF

(CALL AIRBYP)

Mixed

W= (WC ENG + WCSEC) ! Ac

PT2/PT, = { (W, XMACH) From Table TRF

CD N = W, XMACH) From Table TCD

ICALL AIRBYP]

CDSPL -f (Aollkc Mncho) from Teble 3

®

Figure 12. Subroutine INDRAG (Continued)
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cD”RF = f {(Mo) r‘rom Table 3A

CDgpy ™ CDgppr + COspy,
{A0,/Ac) gy = f (Mo} From Table 38

PT2/PTo= { (Mo) From Table 28
DynLeT ™0

Print Error Message and
Return

CDSPRF = f (Mo) From Table 3A

.- M””)mf

:

——» CDgp_ " COge( - DELgpp,

Chgyp *f (AoEYE,Mueho) trom Teble 6

CDjn = CDgpi +CDg p +CDgyp

CDBLD LR} (AOBIAC, M”ho) from Table 4

Ao\/Ac < (Ao/Ac)pes T

out Nt (M
outinL 2
ouTIng

outinL @

-
)i 71 T~
%= 7 PTo mach 2 (4 v Mach 2 )

Oner” S A COINL

ouT INL {8
| OUTINL®
ouTINL
OUT INLIB)

>

COgp.

)
COpvr
Aoy/Ac
roglAc
COpy
Ao/At

Aoy ime

Fipare 17. Subroutine INDRAG (Conchided)
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e e T

Subroutine RDATA~Transters Engina Data From Tape 1 10 Taps 2 and
Determines Capture Arsa Schedule to be Used

Initislize Poramaters

!

Call TRANS and Transfer
Engine Deck to Tepe 2

Call DEVEL and Obtain W
tor Each Mach Number and
Altitude in input Table

v

Determine Capturs Area v
Mach Number Using
SIZINL

QObtain Initial Cupture Ares
From SIZINL
WC ENGD = -1000

! From Tape 2

Read MACH, ALT, W |

‘No

L 3 W= W *SCALE

Figure 18 Subroutine ROATA (Continued)
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!
o
' y A T vy |
; i
: ? WCENGD ~ W
\ : g XM = XMACH
§ L ALTDES = ALT
- ! 4
' |
1 Process Last Point ?
: CALL SIZINL -
._ l |
! [
I 1
: | [
i
Y
| 1OPT = 3 ord i 1
A 1
. No
] .
¥ ; Capture Ares (AC) = ACM(K) ]
: l N ¢ 1
2 <¢—————  WCENGD <0 Message ;
N and Return
s ‘
] i
! ! . 4
s | Determine Constant Capture Arca
(5} ! 10 be Used Furthar Calculations From
; Qutput From SIZINL i
‘I\ : ; —
. : Print Inlet Sizing Date—
Capturs Area
| Mach Number
3 —p] Altitludo
: Recommended Inlet Recovery
i . Recornmended Inlet Mass Flow Rates
X Corrected Weight Flow of Engine

Figure 18. Subroutine RDATA (Concluded)
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|
Subroutine TSONCE Interactively Asks ;‘
‘ Questions and Inputs Data From the User's ;
Termina!

Input CVELAG
CVFLAG = 0,Data From Engine Dack ‘-———-——-——‘ - ¥
= 1.Data From CV Teble .

1 =20V =)

i g
! |
Input XNOZFG
XNOZFG = 1. For Round Noazls
XNOZFG = 2, For 20 Nozzle

v

Input CAPOPT |
CAPOPT = 1, For Constant Capture Ai, |
CAPOPT = 2, For Varlable Capture Arna

v

. input ENGNO, SCALE i3
i ENGNO = Number of Engines
f SCALE » Scale Factor

v

Input XDBASE, XDNI
XDBASE = Maximum Power Setting
XDN! = Intermadiate Powar Setting

v

Input A10, A10ADR

Input REFMFR
REFMFR = 0. Use Tables 3B and 3A
REFMFR » 1, Uss MFR = 1.0 !

v

L OPTB= 1. All Exoess inlet Airfiow Spliled Externally

= 2, All Excess inlst Alrflow Spllled Above MOSBP

= X Scheduled Bypass with Rest of Excess Inlet Alrfiow Spllied

= &4, Optimum Combination of Bypass and Spillage for Minimurm
inlet Drag

- & ggmm Combinstion of Bypas- \nd Spillage for Minimum

O : Input MOSEP Yo
! MOSRP = Mach Number for  fg—
$Start of Bypass

v No
Figure 18 Subroutine TSONCE (Continued)
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Y

Input OBTBP
OBTaP = 0. No Bypas Printout
= 1. Bypass Output Wiil Be Printed

y

Input TABRF
TABRF =« 0. Do Not Use Dray and Ratovery Maps

= 1, Use Drag and Recovary Maps

is CAPOPT » 27

Input XOPT

XOPTs 1, For XMCO, XMHI
XOPT= 2, For XMDES, ALTDES
XOPT» 3. For.AC

Input AC
JIOPT = 3

Input XMLO, XMHI|
IOPT = {

Input XMDES, ALTOES "
XQPT : 2

¥

\

INPUT XOPT

XOPT= 1. For XMLO, XMH!

XOPYT= 2, For Mech Numbet vi
Altitude Table

XOPT= 3, For Mach Number vs
Capture Ares Table

tnput Table of
Mach Number
vs Capiture Ares

I0PT =8

OPT = 4

Input SIZEFG

$IZEFG = 0, Input From Terminal
=, Input From Disk

Input Tabls of

Much Number

va Altitude
IOPT =8

y

bl |

Figure 18. Subroutine TSGNCE (Continued)
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v

Printout inputs on Terminal

input I0K
I0K = 0, Inpuu OK
= 1, Input not OK

*oox-o

Input Inlet Maps Call TABIN

v

Input After Body Map

v

CV = 1, Input CV Table

1

SIZEFG = 1. Input Capture

Ares Table

Return

Figure 18, Subroutine TSQNCE (Concluded)
99

#U. 8. Government Rrinting Office: 1078 — 657-008/184

10K = 1




